There is a given finite ordered set of different types of details Δ={δ 1 ,…, δ m }. The set is mdimensional space of details.
INTRODUCTION
Many ocean engineering objects used offshore in industry represent steel stiffened layer (SSL) constructions. These constructions include merchant vessels, large-size tanks and bridge elements. They are made of steel plates and rolled steel elements which are connected after processing to make details. The production process is conducted in stages. First, simple, then more complex prefabricates are made. In further stage the share of prefabricated elements to be connected is increasing.
The problem of construction optimisation with consideration for reducing production, exploitation and recycling costs, with regards to quantity and exploitation requirements, is very complex and difficult to describe with a mathematical model [4] . Presently, in order to design an SSL construction fragmentary optimisation models are used. Intensive development can be observed in such areas as welding deformation forecasting, cutting optimisation and production scheduling [5, 6] . However, the problem lies in such integration of the models that allows for early forecasting the technological maturity of the construction, as early as at the stage of selecting exploitation and strength parameters. With no integrated model the designers are made to use the so called spiral model [8, 10] . This elongates the design time and causes changes in the project, even at advanced stages of the construction works. The costs of such changes are enormous and often difficult to identify.
The division into prefabricates and the assembly instruction are the basic entry information for the tools stimulating the production of SSL constriction or for other CIM type tools [1, 11] . One may notice that the authors of publications offering computer aided design systems present a prefabricates' division in a form of block diagrams prepared by technologists. The data is treated as input parameters. There is no mathematical model that brings the problem of choosing prefabricate division to optimisation tasks.
The aim of the article is to propose a model allowing optimisation of multistage prefabricate division of the designed construction and consequent technological effects including: assembly scheme, material lists, material flow in time, detail, construction and workstation standardisation.
Construction K in the space Δ is a pair K = (υ(K), μ(K), where υ(K) is m-element vector of repletion of set Δ, μ(K) is a symmetric matrix of the number of connections between the details. Both υ(K) and μ(K) are characterised by certain multisets, therefore the proposed construction coding is called DCM (ang.: Details & Connections Multisets).
Let us assume that each detail in the construction is connected to at least one other detail, and two details are connected to each other with at least one connection. As certain type of details can be multiple in K, there can be more than one type of connections between the details of two types.
Let us assume that K construction is included in L construction (or that K is the subconstruction of L) provided two conditions are fulfilled:
We shall define the following function that allows comparing two constructions K, L encoded in the same space of details:
.
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Set of acceptable solutions and optimisation criteria
A production task is a certain multiset of constructions a 0 = (a 0,1 ,...,a 0,n ) T , each of which is to be produced by connecting other constructions or details. The problem concerns the division of each construction into a multiset of sub-constructions (so called prefabricates), which will be suit the purpose best. Additional complication is the fact that prefabricates are also to be divided.
The selection of prefabricate division for a given repetition vector of a 0 construction on a construction set κ ={K 1 ,...,K n }, encoded with DCM method, is the problem of defining the component values of the so called decomposition matrix. One acceptable solution is each matrix P = (p i,j ) nxn that meets the following criteria (comp. function 2):
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Decomposition matrix constructed in such a way that its every column and line are ascribed to the construction with appropriate number in set κ. Every j-th column is a vector of prefabricate repetition, that j-th construction is devided into.
In order to select the best acceptable decomposition matrix, the criterion must be formulated. The following aim function must be accepted:
where q 1 , q 2 , q 3 are partial weighting factors. The criteria are defined in the following way:
• index of filling the construction with prefabricates: 
• index of similarity to the initial set:
( ) 
where T i P is the i-th line of the matrix, θ is a zero vector, • dispersion index: The index of filling the construction with prefabricated elements defines how many connections in the construction are included in prefabricates. The inde is defined for the whole matrix and does not depend on the multiset of input constructions.
The index of similarity to the initial set defines how many types of constructions must be made, even though they do not make our output. The dispersion index counts the number of zero lines in dispersion matrixes. Each zero line means that the corresponding construction will not have to be produced as a prefabricate.
EXAMPLE OF CALCULATIONS Detail and construction spaces
Let us consider a nine-dimension space of details and ten constructions built upon its area (comp. Figure 1 ). 
The analysed decomposition matrixes
In order to present the methods of making calculations of function values, two variants of matrix decomposition were compared (zero lines and columns were hidden): 1 
It is seen that these solutions are acceptable. Obviously, it is possible to generate larger number of solutions in the formed task.
Variant comparison
Two, out of three, particle criteria can be determined with the knowledge about the shape of decomposition matrix: 
It can be noticed that the first of the compared variants has a lower index of filling the construction with prefabricates. The situation is reverse in case of dispersion index.
In order to define the index of similarity to the input set (equation 8) it is necessary to define the repetition vector a 0 . The index determines only whether the components a 0 vector are smaller or larger than zero. Therefore, the problem covers 2 10 =1024 of all possible binary 10-bit sequences. Such a number of calculations was made for both variants of decomposition matrixes (comp. Table 1 ).
The value of similarity index to the input set repeat with certain frequency. On the basis the obtained results, one notices that variant P 2 gives most often the value of S higher than P 1 .
It is clear that the final evaluation of decomposition is not unambiguous, requires forming a production task and weighting factors for particular criteria. Figure 2 presents the juxtaposition of value of aim function for equivalent particular criteria. The results for random 204-element subset of production tasks are presented.
It is clear that for equivalent criteria the second variant is most often the best solution, although it is not a rule. For instance, for the input production: a 0 = (0,1,1,1,1,1,1,1,1,0) both variants are equally good (Q = 1).
CONCLUSIONS
The article presents a model of describing SSL-type large-size construction that are commonly used in offshore industry. The model uses multisets of details and connections. The use of multisets allows using the term construction inclusion, what is significant from the perspective of large-size products produced in multistage prefabrication.
The problem of making prefabricate division is solved thanks to technologists' experience of omitting the quantitative analysis of decisionmaking. The model allows analysing from different perspectives. The three implemented particular criteria consider common strive to standardise production and implement group technologies [2, 7, 9, 12] .
Weighting factors, which are the parameters of aim functions, allow flexible adaptation of the proposed tool to the priorities of a given company. It is possible to minimise the diversity of prefabricates or to limit the number of details connected to the construction at later production stages.
The problem the was not covered in the article is the selection of method for searching for an optimal solution for given weighting factors and a given schedule of output production. It is a combinatorial task, therefore, the necessity to use randomised algorithms should be anticipated. The problem is not going to be addressed in the present article.
The use of the proposed model is broader than optimisation of the prefabricate division only. It can be used as an efficient tool in the process of construction designing and to provide information on its future technology. The condition that needs to be fulfilled to implement the model in practice is to provide a technological database covering the completed and prototypical constructions. Such a database should function as a module of an integrated IT system of the company [3] . The process of designing connected with the proposed model and the database with a loop feedback. In such a way the idea of design for production has a chance to function in planning and design companies that make stiffened-layer constructions.
